HTS identifies novel and specific uncompetitive inhibitors of the two-component NS2B-NS3 proteinase of West Nile virus.
West Nile virus (WNV), a member of the Flavividae family, is a mosquito-borne, emerging pathogen. In addition to WNV, the family includes dengue, yellow fever, and Japanese encephalitis viruses, which affect millions of individuals worldwide. Because countermeasures are currently unavailable, flaviviral therapy is urgently required. The flaviviral two-component nonstructural NS2B-NS3 proteinase (protease [pro]) is essential for viral life cycle and, consequently, is a promising drug target. We report here the results of the miniaturization of an NS2B-NS3pro activity assay, followed by high-throughput screening of the National Institutes of Health's 65,000 compound library and identification of novel, uncompetitive inhibitors of WNV NS2B-NS3pro that appear to interfere with the productive interactions of the NS2B cofactor with the NS3pro domain. We anticipate that following structure optimization, the identified probes could form the foundation for the design of novel and specific therapeutics for WNV infection. We also provide the structural basis for additional species-selective allosteric inhibitors of flaviviruses.